The pallidofugal motor fiber system in primates.
The organization of the pallidofugal fiber system originating from the internal segment of the globus pallidus (GPi) in cynomolgus monkeys (Macaca fascicularis) was studied by means of a single-axon tracing method. The primate GPi is composed of a majority of neurons endowed with a highly collateralized axon that projects to the premotor neurons located in the ventral tier thalamic nuclei, the center-médian/parafascicular thalamic complex and the brainstem pedunculopontine nucleus. These axons often follow a long and tortuous course within the GPi and then emerge either through the ansa lenticularis (AL) or the lenticular fasciculus (LF), irrespective of the location of their parent cell body in the GPi. Other pallidofugal axons exit through the medial pole of the GPi, at various distances between the AL ventrally and the LF dorsally. Virtually all pallidofugal axons course through Forel's field H, on their way to the thalamus and brainstem. They emit numerous short collaterals and boutons en passant in this sector of the subthalamic region, which stands out as a major target of GPi axons. Our results indicate that AL and LF do not form separate anatomical entities, each carrying axons originating from distinct functional pallidal territories, as commonly believed. Instead, these two fascicles form the ventral and dorsal borders of a morphological continuum that harbors a multitude of pallidofugal axons arising from all sectors of the GPi. This type of information should be taken into account when interpreting data from deep brain stimulation applied to pallidal and subthalamic regions in Parkinson's disease.